Sphingosine 1-phosphate stimulates G(i)- and Rho-mediated vascular endothelial cell spreading and migration.
Sphingosine 1-phosphate (Sph-1-P) is a bioactive lipid released from activated platelets, which may be involved in angiogenesis. We, hence, investigated Sph-1-P effects on human umbilical vein endothelial cells (HUVECs) from a viewpoint of angiogenesis. Sph-1-P facilitated HUVEC spreading on the basement membrane component Matrigel, at concentrations ranging from 10 to 250 nM. This stimulatory response induced by Sph-1-P was blocked by pertussis toxin and C3 transferase (from Clostridium botulinum), which inactivate G(i)-type heterotrimeric G protein and Rho, respectively. Furthermore, Sph-1-P, in the modified Boyden's chamber assay, stimulated HUVEC migration in a concentration-dependent manner, up to 250 nM. Checkerboard analysis revealed that Sph-1-P markedly induces directional migration (chemotaxis), but a random motility (chemokinesis) was also enhanced. The stimulatory effect of Sph-1-P on HUVEC migration was much stronger than that of other bioactive lipids, and again inhibited by pertussis toxin and by C3 transferase. Our present results that Sph-1-P induces endothelial spreading and migration through G(i)-coupled cell surface receptor(s) and Rho are consistent with a recent report on the role of this platelet-derived sphingolipid as a novel regulator of angiogenesis.